Histochemical studies showed that during the rat oestrous cycle, uterine epithelial lipids were at their highest levels during dioestrus and pro-oestrus. In ovariectomized mature animals given oestradiol-17\g=b\, either by itself or in combination with medroxyprogesterone acetate, neutral lipids and unsaturated lipids were below control levels, while phospholipids were increased. Medroxyprogesterone acetate, however, increased levels of neutral lipids and unsaturated lipids, and decreased phospholipids. It is suggested that during the oestrous cycle of the rat, high concentrations of uterine epithelial lipid during late dioestrus and pro-oestrus reflect the increased plasma progesterone of early dioestrus acting in a low plasma oestrogen environment.
INTRODUCTION
Studies of lipid metabolism in the uterine epithelium of the rat and the mouse during the oestrous cycle have shown that there is a cyclic production of lipids which is demonstrable histochemically (Alden, 1947; Elftman, 1958; Fuxe & Nilsson, 1963; Smith, 1970) . Rat uterine lipid metabolism has also been investigated biochemically, using total uterine segments (Emmelot & Bosch, 1954; Davis & Alden, 1959; Aizawa & Mueller, 1961; Gorski & Nicolette, 1963; Nishigori & Aizawa, 1968) . These studies demonstrated that lipids are present in greater amounts during metoestrus, dioestrus and pro-oestrus than during oestrus.
Oestrogen, usually given as oestradiol, causes a rapid disappearance of lipids demonstrable by histochemical techniques (Alden, 1947 ;  Nilsson, 1962) and stimulates metabolic pathways leading to lipid synthesis (Aizawa & Mueller, 1961) , particularly those for phospholipids (Elftman, 1958; Davis & Alden, 1959; Gorski & Nicolette, 1963 ; Nishigori & Aizawa, 1968) . Progesterone, on the other hand, appears to facilitate the storage of lipids (Alden, 1947; Smith, 1970) .
There is now some understanding of the intracellular roles of the major groups of lipids. Therefore, neutral (Boshier, 1972 (Chayen, 1968; Pearse, 1968) ; unsaturated lipids, using the brominesilver technique (Norton, Korey & Brotz, 1962) ; phospholipids using the method of Kennedy, Soper & Lunn (1970) ; and free fatty acids, using Fischler's method (Luna, 1968) , and counterstained as required. (Kirk, 1968) Cj ( Text- fig. 1 shows how the concentrations of intra-epithelial lipids varied throughout the oestrous cycle in normal animals; the variation is expressed as a percentage deviation from the mean values at metoestrus. The upper portion of this figure is a representation of the cyclic variations in the levels of oestradiol-11 ß (Brown-Grant, Exley & Naftolin, 1970) and progesterone (Hashimoto, Henricks, Anderson & Melampy, 1968) during the rat oestrous cycle.
The extent to which the experimental procedures affected the intra-epithelial lipids in the ovariectomized animals is shown in Text- fig. 2 Fatty acids Free fatty acids were present at very low levels in oestrous, dioestrous and ovariec¬ tomized rats. Because the low levels did not allow any statistically significant con¬ clusions to be drawn regarding the differences between animals in the normal or ovariectomized groups, uterine epithelial free fatty acids will not be considered further.
DISCUSSION
Earlier observations that the presence of lipids in the uterine epithelium of normal rats bears a direct relationship to the oestrous cycle, were based principally on the use of osmium (Alden, 1947 ; Fuxe & Nilsson, 1963) which stains lipids non-specifically (Drury & Wallington, 1967) , Sudan black (Fuxe & Nilsson, 1963; Smith, 1970) which is non-specific for phospholipids (Pearse, 1968) , and Scharlach R (Alden, 1947) which stains neutral lipids (Pearse, 1968 fig. 1 ) that progesterone is produced maximally at late pro-oestrus, falls rapidly during oestrus and then rises again in early dioestrus (Feder, Resko & Goy, 1968; Hashimoto et al. 1968) , and that the peak production of oestrogen is also short-lived, occurring in late pro-oestrus (Brown-Grant et al. 1970 ). Thus the post-ovulatory luteal phase has little endocrinological standing, for plasma progesterone levels are highest in the late follicular phase. Our investigations have shown that neutral lipids and unsaturated lipids are present in greatest concentration in dioestrus and pro-oestrus, i.e. in the follicular phase of the oestrous cycle.
In ovariectomized rats the effect of oestradiol-11 ß, given in physiological doses, depended on the class of lipid considered. Deposits of neutral lipids showed a marked decrease whether the oestrogen was given by itself or in combination with progestogen. Nilsson (1962) reported a similar effect of oestradiol in spayed mice. Arachis oil raised the intra-epithelial lipids to higher concentrations than those found in control ovariectomized rats. It is likely, therefore, that some of the neutral lipids in animals receiving oestradiol-17/? were due to the arachis oil, i.e. they were unduly high. A more accurate result of the effect of oestradiol may be an almost total lack oí neutral lipids within the epithelium.
The injection of progesterone as MPA into the spayed rats was followed by very high levels of neutral lipid storage. This effect, however, was overridden when the oestradiol was given in combination with MPA. Although the effects of the steroids on epithelial phospholipids were slight, oestradiol had a significant stimulant effect when compared with MPA. As the lipid levels with MPA were lower than those in all other experimental groups, it appears that MPA inhibits epithelial phospholipid production. These results confirm other studies of oestrogen effects on phospholipids (Davis & Alden, 1959; Gorski & Nicolette, 1963; Nishigori & Aizawa, 1968) , but differ from those of Elftman (1958) Barnea, Gershonowitz & Shelesnyak (1968) found that the biological action of oestrogen appeared about 48 h after ovarian synthesis and release. Our studies of uterine epithelial lipids confirm such observations because metoestrus occurs 42-48 h after pro-oestrus in the rat (Long & Evans, 1922) .
Peak levels of plasma progesterone are present in late pro-oestrus (Hashimoto et al. 1968) , and from our studies in ovariectomized females, it might be anticipated that soon after there would be increased storage of neutral lipids in the uterine epithelium. However, it was found in the experimental groups that the stimulatory effect of progesterone was overridden by the inhibitory effect of oestradiol-17/?. In normal females, the progesterone peak occurs during the 48-h period of oestrogen dominance and may therefore have no effect on uterine lipid metabolism. Hashimoto et al. (1968) found a second period of increased progesterone production early in dioestrus, a period of minimal oestrogen concentration (Brown-Grant et al. 1970) . In this situation, increased plasma progesterone results in the increased storage of neutral lipids in the uterine epithelium, a phenomenon characteristic of dioestrus and pro-oestrus.
During early dioestrus, increased levels of progesterone act in a milieu of minimal oestrogen to stimulate the synthesis and storage of neutral lipids, which then attain their maximal levels during pro-oestrus. Neutral Kennedy et al. (1970) . ( 350.) Fig. 9 . Section of epithelium lining uterine lumen showing the paucity of phospholipids which is charac¬ teristic of ovariectomized rats after treatment with medroxyprogesterone acetate for 7 days. Technique of Kennedy et al. (1970). ( 140.) 
